Preconditioning the heart by repeated stunning improves myocardial salvage.
Repeated regional ischemia of short duration followed by reperfusion leads to preconditioning of the myocardium. Left anterior descending coronary artery (LAD) occlusion was applied for 5 minutes and then released for 10 minutes. This was repeated four times by using an intact pig model. LAD occlusion was then continuously applied for 1 hour. Myocardial function, high energy phosphates, and membrane phospholipids were compared with a control (nonstunned) group over a 6-hour reperfusion period. Stunning itself produced no significant change in regional function, total phospholipids, or free fatty acids (FFA). However, regional function, adenosine triphosphate, and creatine phosphate were significantly (p less than 0.05) reduced over control. After 60 minutes of ischemia, regional function was significantly improved by preconditioning that persisted throughout reperfusion (p less than 0.01). This was associated with an 11% mean decrease in infarct size (p less than 0.05). Adenosine triphosphate was significantly preserved during ischemia in the preconditioned hearts, and this preservation persisted throughout reperfusion (p less than 0.05). Total phospholipids were not affected by ischemia in either group. However, during reperfusion both groups demonstrated a 15-20% decrease in phospholipid levels at 1 hour, with only the stunned group showing a progressive increase at 3 and 6 hours (p less than 0.05). Examination of FFA during reperfusion demonstrated a profound increase in only the unstunned animals (p less than 0.05), correlating with the decreased level of membrane phospholipids noted in this group. In conclusion, repeated stunning predisposes the heart to recovery after regional ischemia. This results in improved mechanical function, increased high-energy phosphate stores, and decreased infarct size.(ABSTRACT TRUNCATED AT 250 WORDS)